Objective: Percutaneous ethanol sclerotherapy has shown to be efficient in treating venous malformations of the head and neck. Our aim was to assess the safety and efficacy of percutaneous ethanol sclerotherapy in treating venous malformations of the oral cavity and the oropharynx.
INTRODUCTION
Venous malformations (VMs) are the most common vascular anomaly (1) . They are composed of dilated venous spaces with slow blood flow (2, 3) . VMs are present at birth, but they usually manifest themselves by childhood or early adulthood. Their growth is proportional with the growth of the body, and they typically do not regress (4) (5) (6) . Several factors, such as trauma and puberty, may enlarge them (2) . While VMs may occur in any tissue or viscera, they are usually seen in the head and neck region (3, 7, 8) . Particularly, involvement of the oral cavity and/or the oropharynx may cause some significant clinical problems and is challenging to treat (3). The treatment is indicated when they are symptomatic or cause unacceptable cosmetic disturbances and is aimed at eliminating or reducing the size of the lesion and relieving the symptoms (9) . Various treatment modalities have been advocated, including percutaneous sclerotherapy (10) (11) (12) . Percutaneous ethanol sclerotherapy has shown to be efficient for VMs of the head and neck region (3, 13) . In this study, we describe our experience in treating VMs of the oral cavity and the oropharynx with percutaneous injections of absolute ethanol.
MATERIALS and METHODS
From January 2007 to December 2015, 66 percutaneous sclerotherapy procedures were performed in 17 patients with VMs of the oral cavity and/or the oropharynx. In 13 out of 17 patients, 57 procedures were performed with injections of ethanol. These 13 patients (12 females and 1 male), aged 8-65 years (mean age, 30 years), were included in this study, and their medical records were retrospectively analyzed. Six patients had a single lesion (3 patients with a single buccal lesion, 2 with a single palatine lesion, and 1 with a single lingual lesion). Four patients had 2 lesions (2 patients with 2 lingual lesions, 1 with 2 buccal lesions, and 1 with lingual and palatine lesions). One patient had 3 lesions (lingual) and 1 had multiple lesions located on the tongue, submandibular region, and vocal cords; 1 patient with Maffucci's Syndrome (MS) had several VMs originating from various parts of the oral cavity and the oropharynx (lingual, buccal, lingual base, soft palate, uvula, tonsil-lar pillars, and vallecula). Of the 2 patients who had multicentric lesions, the sclerotherapy procedures regarding the oral cavity and the oropharynx were included in this study. In addition, the procedure of the patient who had a VM on her vocal cords was also included. The most common symptoms were bleeding and difficulty with speech and chewing. The patient with MS had previously undergone a tracheatomy because of severe respiratory difficulties prior to her referral. None of the patients had received any previous therapy, except the patient with MS who had been given systemic steroid therapy. The diagnosis was based on clinical examination and confirmed by the reflux of blood in direct puncture venography. We attempted to define the initial extension of the lesion using magnetic resonance imaging (MRI) in 8 patients, and in 1 patient, contrast-enhanced computed tomography was performed for this purpose due to technical reasons. No imaging study was required in the remaining patients, because the lesions of these patients were obviously limited. At the beginning of the procedures of the isolated buccal lesions, Doppler ultrasonography was exceptionally performed so that a venous pouch convenient to puncture might be detected.
The lesions were punctured with 23-gauge butterfly needles under fluoroscopic guidance (Artis Zee, Siemens Healthcare, Nürn-berg, Germany) without general anesthesia, except in case of the patient with MS and the patient with VM of the soft palate. Some of the procedures were performed with the patient under local anesthesia using midazolam and fentanyl when needed. The patient's mouth was tried to keep open using a retractor, and/ or the tongue of the patient was held firmly using dry gauze and withdrawn to visualize the lesion better and to facilitate installation of the needles when necessary. A venography was then performed via the needle using water-soluble contrast media to define the morphology, volume, and draining vein of each lesion. The volume of the contrast media used to fill the lesion was noted and then the same amount of ethanol was slowly and carefully injected under fluoroscopic guidance. Required care was taken not to exceed the maximum recommended dose of ethanol (1 mL/ kg of body weight) for each session of all patients (3, 11) . Ethanol injection was paused when the patients reported feeling pain, and multipuncture injections were performed for larger lesions. When draining veins were detected in any venography, manual compression was performed to block the passage of ethanol into the venous system if possible. The injections continued until the lesion became thrombosed, which was determined by observing the lesion for hardening of its density and darkening of its color. Manual compression was applied on the lesions after injection to increase the contact surface of the ethanol and to stop bleeding if possible. The total volume of ethanol used per treatment session ranged from 0.4 to 14 mL (mean volume, 6 mL) in 12 patients without MS. In the patient with MS, the total injection amount was 52 mL: 32 mL in the first session and 20 mL in the second session. In the procedure of the patient who had a VM on her vocal cords, 0.4 mL of ethanol was injected under laryngoscopic guidance. All the patients received a single intravenous adminis- The patient had multiple lesions located at various areas of the head and neck including the vocal cords ￥ The amount of injected ethanol during the procedure performed under laryngoscopic guidance for the lesion of the vocal cords £ The patient with MS had multiple lesions located at various parts of the oral cavity and the oropharynx tered dose of 8 mg dexamethasone phosphate at the end of the procedures.
All the patients, except the patient with MS, were discharged following the procedures. She was admitted overnight for observation. All the patients were observed on the tenth and thirtieth day following the procedures and were advised to refer whenever they encountered any problems with the illness later. The duration of referrals ranged from 1 month to 4.5 years (mean, 11 months). Follow-up observations were mainly done with physical examination. MRI studies were performed for the patients whose lesions were difficult to evaluate by sight. In case of incomplete resolution of the lesion or existence of another lesion, a new procedure was performed at the time of referral.
An assessment system was adopted to analyze outcomes of the treatments. The outcome of a treatment was defined as "Excellent" when the lesion completely resolved clinically and/or radiologically. The term "Good" was used to define alleviation of the symptoms without complete resolution of all the lesions. In the instances when an inefficient therapy resulted in relapse or a surgical intervention was required, the outcome was defined as "Poor".
Characteristics of the lesions and the procedural details are summarized in Table 1 .
RESULTS
In 7 out of 13 patients (53.4%), sclerotherapy with the use of ethanol yielded an excellent result, and the lesions resolved completely. In 3 patients (23%), the therapy alleviated the symptoms. In 2 patients (15.3%), the lesions did not respond sufficiently to the therapy. Of these 2 patients, 1 underwent surgery for excision and the second referred with relapse after 4.5 years following the sclerotherapy. In 1 patient (7.6%), the lesion of the buccal mucosa was not resolved after the sclerotherapy; hence, the patient underwent surgery. She was found to have malignancy (acinar cell carcinoma) after the pathological examination following the operation ( Table 1) .
Most of the lesions that responded precisely to ethanol sclerotherapy were completely resolved 2 months after the procedures ( Figure  1-3) . The lesions decreased by more than 50% in volume in response to the 3 sclerotherapy procedures in 1 patient with buccal VM. Some of the lesions, particularly the polypoid lesions, underwent necrosis and detachment in 2 weeks, and the normal tissue was restored. The sclerotherapy in the patient with MS resulted in the resolution of symptoms, such as the breathing and swallowing difficulties, and then the tracheatomy was subsequently closed.
After the injection of ethanol, all patients experienced pain to a tolerable degree. Swelling, induration, and darkening of the lesions occurred in all sessions, although no major complications were encountered ( Figure 2) . In a patient with lingual VM, ulceration and a cleavage developed in the area of the injection, and they were completely resolved within 15 days (Figure 1 ).
DISCUSSION
VMs are present at birth similar to other vascular malformations but sometimes may be latent. They grow proportionally with the growth of the body at a slow rate without regression (5). Several factors, such as trauma, failed surgical resection, alterations in the hormonal status (pregnancy, puberty, and use of steroids), thrombosis, or infection may cause expansion (2) . VMs are composed of a network of thin-walled veins, deficient in smooth muscle, lined by a single endothelial layer, and dissect the host tissue (14) . They are generally soft with a bluish-red discoloration and readily blanch with compression (2, 3). The diagnosis of VMs is essentially based on patient's history and clinical examination. Imaging, particularly MRI, is used to determine the initial extension of the lesions rather than differential diagnosis.
Venous malformations may arise in any part of the body, although they have a tendency to occur in the head and neck region, including the oral cavity and the oropharynx (3, 7, 8) . The involvement may be localized or diffused. With regard to the location and extension, VMs of the oral cavity and the oropharynx may cause pain; bleeding; ulceration; and difficulty with swallowing, breathing, chewing, and speaking (3, 15) . Indeed, VMs of these regions are a bothersome issue, which causes functional difficulties as well as cosmetic disturbances and needs to be treated carefully.
The ultimate goal of the treatment is to eliminate the anomaly and alleviate the symptoms. The main surgical challenge in treating these lesions is to excise the malformation completely without functional impairment and disfigurement due to anatomical difficulties. Percutaneous sclerotherapy has shown to be effective either alone or in conjunction with surgical interventions for treating VMs (3, 7, 11, 12) . To treat VMs, various sclerosing agents including ethanol, bleomycin, polidocanol, sodium morrhuate, sodium tetradecyl sulfate, ethanolamine oleate, sodium diatrizoate tetrahydrate, hypertonic saline and OK432, alone or in combination have been used (11) . Among these agents, ethanol is the most widely used, since it is cheap, easily available, and potent. Ethanol produces denudation of the endothelium, a severe inflammatory reaction, and thrombosis of the venous malformation (3, 16) . Ethanol is reported to be the most reliable substance among all sclerosing agents and to have the lowest recurrence rate (11, 17) . Unfortunately, percutaneous injection of ethanol is very painful and the extravasation of ethanol into the adjacent normal tissues may cause significant necrosis and nerve damage. Blistering and ulceration are not uncommon, but they resolve with conservative therapy. Besides these side effects, ethanol may induce systemic toxicity and acute pulmonary hypertension and cardiopulmonary collapse may rarely occur (2, 11). Our study shows that ethanol can be an effective and reliable sclerosing agent in treating VMs of the oral cavity and the oropharynx if used carefully. An awareness of the potential complications of the aforementioned procedure and a meticulous planning are essential for not encountering any unfavorable result. To improve the safety of a procedure, the specifications of the lesion including volume should be assessed by direct percutaneous contrast injection into the cavity before the ethanol injection and the maximum recommended aforementioned dosage should not be exceeded. In addition, ethanol must not be allowed to leak into the adjacent normal tissues and the venous system. Long-term follow-up ensures that any recurrence will be detected. Finally, in surgically compromised patients, as in the patient with MS in this study, percutaneous ethanol sclerotherapy can be chosen as a treatment modality.
This study has some limitations. The efficacy of ethanol was not compared with another sclerosant agent. In addition, the number of cases evaluated was slightly less.
CONCLUSION
Percutaneous sclerotherapy with ethanol is a reliable and efficacious method for the treatment of venous malformations of the oral cavity and the oropharynx and shows a low complication rate.
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